This paper presents a classroom experiment on pricing strategies available to monopolists. Each student makes production decisions as a monopolist during the experiment, learning from his/her own experiences what it means to be a price searcher. Full information is provided on cost conditions, while the demand function remains unknown to the participants. Given a sufficient number of periods, students will in principle be able to maximise their profits by applying a simple trial and error strategy. However, one of the objectives of the experiment is to demonstrate to students that search strategies based on economic principles are more efficient.
Introduction
It might be provocative to state that a typical student in an introductory course in economics would "memorize a few facts, diagrams, and policy recommendations, and then ten years later [⋅ ⋅ ⋅ ] be as untutored in economics as the day he entered in class" [1] . Surprisingly, few empirical studies have been published on this serious indictment of the sustainability and pedagogical effectiveness of economic teaching [2] [3] [4] [5] [6] . The results of these studies, however, indeed consistently indicate minimal or even no lasting effects of introductory economic courses. Given these considerations, academic economists have continued to develop new teaching approaches over the past decades in order to improve the way in which economic principles can be taught. In this regard, a number of educators have highlighted the advantages of experimental learning in the classroom [7] [8] [9] [10] [11] . Classroom experiments enable students to learn from their own experience, which may greatly improve their understanding of theoretical concepts [12] . Accordingly, interest in using classroom experiments to teach economics is increasing [13, 14] . Over the past three decades, teaching tools have been designed for several theoretical concepts, including price discovery mechanisms [8] , Coasian bargaining [15] , monopolies [16] , voting paradoxes [17] , public goods [18] , oligopolies [19] , and cartel behaviour [20] . We add to this range by proposing a classroom experiment on monopoly profit maximization.
The classroom experiment described in this paper is based on a game developed by Nelson and Beil [21] , which demonstrates to undergraduate economic students what it is like to be a monopolist and enables them to investigate and consider pricing strategies first-hand.
The paper begins with theoretical background on the basic concept and learning goals. We explain the experimental design and the similarities, differences and enhancements with respect to Nelson and Beil [21] . To demonstrate the feasibility of concepts and to provide teachers with examples of results, we show the results of our classroom experiment, which was conducted in 2012 during a seminar at the University of Kassel, Germany. Afterwards, instructions for teachers are provided, demonstrating how the monopoly experiment may be used as a teaching tool in economic classes. In order to ensure that even novice experimenters will be able to apply the experimental procedures in their own classroom, sufficient detail is provided on experiment administration and on postexperimental discussion. The paper ends with a summary of the major insights. 
The Monopoly Experiment

Experimental Design.
The monopoly experiment enables students to develop through first-hand experience a cognitive understanding of pricing strategies available to the monopolist. To achieve this, each student acts as a separate, independent monopolist during the experiment. Each participant is provided with a cost function, but the demand function remains unknown. In fact, locating the shape, slope, and position of the demand function is one of the fundamental tasks during the experiment. The teaching tool is designed to proceed over multiple classroom periods. During each period, all students must submit a price at which they are willing to sell the product in the corresponding period, and a quantity that they will produce and offer for sale. However, there is no guarantee for the monopolist that all units can be sold. Assuming production in advance, under-as well as overproduction is possible. Consequently, only in the next period does the monopolist learn from the instructor, whether and how many of units were bought at the asking price. Given that each unit offered by the monopolist is produced, production costs will be incurred in any caseeven if the goods remain unsold. Participants should aim to maximise their (cumulated) profits across all experiment periods.
Given a sufficient number of periods in which to search, most students will be able to find the profit-maximising combination of price and quantity by trial and error alone. However, it becomes evident through the course of the experiment that strategies based on economic theory are more efficient than trial and error. Furthermore, the experiment highlights that in, the "real world, " demand functions are typically unknown, which hampers monopolists wishing to apply the strategies proposed by standard economic textbooks. Consequently, students discover personally that companies which are able to accurately assess the real market demand for their products should benefit accordingly.
We use the basic framework of Nelson and Beil [21] in our experiment but provide some relevant and important enhancements. Their article and ours demonstrate to students the effectiveness of the economic principle of an optimal profit maximizing monopoly (MC = MR approach). Full information about the cost function is provided, participants know nothing about the constant demand function, and the monopoly is a price searcher. In both articles, there is no guarantee that all units produced can be sold. Underproduction and overproduction are possible and unsold units cannot be carried over as inventory. Also similar to the experiment of Nelson and Beil [21] is that bonus points are awarded for successful playing and based on profits.
However, there are notable differences to Nelson and Beil [21] . We assume that the product is not perishable and that units are divisible. We allow for fractional prices and quantities, and a cost function is given, but the demand curve is linear instead of a step function. This means that the exact profit-maximizing quantity can only be calculated by using the MC = MR approach. In Nelson and Beil [21] , the exact profit-maximizing quantity can be calculated accidently both by using the MC = MR approach and by trial and error, which is, however, not the best way. To make this clear, in our experiment the optimal quantity was 4.398,27567 (rounded to five digits). A "trial and error" students may find 4.398 after 15-20 rounds, but a "calculation" student who estimates demand and calculates the quantity with an MR = MC approach will determine the quantity more precisely. Without fractional prices (as in Nelson and Beil) we would be unable to differentiate between such strategies. By allowing the participants to choose fractional prices and quantities (instead of whole numbers), our approach is closer to reality and able to give the students a more realistic picture of what markets look like and how they function. Only the right approach leads to the optimum, so that students who are able to determine the optimal level of production must have used the MR = MC approach. Students who try to estimate the optimal production by minimizing marginal costs and/or merely by trial and error do not obtain the profit-maximum. The changed parameters thus differentiate between students who used the wrong approach and those who used the right one.
Secondly, our incentive structure contains three elements, that is, an additional incentive for the applied strategy. Students who adopt the economic approach obtain extra points. Nelson and Beil [21] also offer bonus points, but only based on accumulated profits. We extend the practice of awarding bonus points based on profits into the final period and to the applied strategy during the experiment. We believe this to be important, because students should have an incentive to find the best strategy and not to stumble upon a good result by trial and error only. There is some evidence that bonus points have a positive impact on learning success (e.g., [22] ). However, we can identify successful students particularly in the final phase of the experiment. Additionally, the student report on the applied strategy enables us to analyse their behaviour more precisely. Moreover, we present a method for collecting and using experimental data in an Excel framework and provide all the files needed by teachers free of charge.
Furthermore we do not include a line-of-credit to cover losses, because this is not necessary.
Sample Experimental Procedure
. In order to demonstrate the practical feasibility of the theoretical concept, in 2012, a sample experiment was conducted at the University of Kassel, Germany. Accordingly, 21 students of the seminar "Basic Concepts of Competition Policy" were asked to take part in the monopoly experiment. Given that the seminar was designed for advanced Bachelor students in economics or related subjects, it can be assumed that all participants had already attended introductory microeconomic courses before participating in this experiment. During the first classroom session, students were told that each of them would act as a monopolist, selling seven-league boots. Furthermore, they were provided with a cost function (TC), which was identical for all participants and read as follows:
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where is the price in Euros. We used a profit calculator which generates the subject's payoff when provided with his or her own selected quantity. Experiments that use a profit calculator are characterized by the fact that some investigators include a "best-response option, " which provides the quantity that maximizes the subject's payoff. The design of the experiment cannot fully prevent collusion between students, so that how exactly the information is given to them is particularly important. Requate and Waichman [23] observe that less collusion occurs in the treatment with best-response options. In particular, there are only a few markets in this treatment that collude successfully. In our case, however, collusive behaviour was not observed at all. In fact, collusion in a cartel situation was not possible in our experiment, as each student operated in a separate market. However, we were using identical demand functions for all students. Through exchanging their experiences during the course of the experiment, students could therefore have discovered that they were all facing the same demand conditions and collude. We used identical demand functions for the sake of simplicity in our experiment. Nonetheless, our design does also allows for using differing functions. Teachers who wish to implement this in their own classroom should be aware that using multiple demand functions requires additional effort in the preparation and analysis of results. The experiment continued over a period of ten (weekly) classroom sessions. Each week, each participant submitted a bid for the quantity of seven-league boots that he was bringing to the market and the price he was asking on the university's student online platform. Before students had to submit their next bid one week later, they were individually informed how many of their units had been sold at their asking price. To increase the probability that participants would be able to figure out the optimum combination within the given time frame, students were allocated a constraint, indicating that the profit-maximising quantity of seven-league boots would lie between 1000 and 5000 pieces per week (so: 1 < * < 5) and the profit-maximising price would lie between C50 and C350. In the last period of the game, students were asked to provide feedback on the strategy which they had pursued during the experiment. Furthermore, participants were able to evaluate the classroom experiment.
To motivate students to take part in the experiment and to ensure that they provide the appropriate level of effort, participants were provided with bonus grade points for being successful in the experiment, which were based upon the following criteria: level of cumulative profits over all ten periods (40%), level of profit in the last period (40%), and strategy applied during the experiment (20%). We awarded bonus grade points for the "strategy applied, " firstly by considering students' self-reports and secondly by aligning observed behavior with these reports. As discussed in Section 2.1, allowing for fractional prices and quantities enabled us to differentiate between student strategies with relative certainty. Students who had calculated the optimum by using economic principles and presented a convincing process of calculation in their reports obtained the best score. Students who used trial and error but showed an awareness in their reports that they should have used economic principles and explain why this is the case, as well as how they should have proceeded to calculate the optimum, obtained the second-best score. Participants who simply stated that they had used trial and error were awarded the lowest score. Students who did not explain clearly how they approached the experiment or whose explanations were not in line with their actual behavior during the experiment did not receive any bonus grade points in this category. A maximum of up to ten bonus points (ca. 20% of the final grade) could be earned by the students, which were added to the result of the written exam at the end of the seminar.
Theoretical Solution.
One of the first things which undergraduate students learn in microeconomics classes is that, having no rivals by definition, the monopolist has a unique position in the market. If he decides to raise the price he does not have to worry about potential competitors [24] . However, this does not imply that the monopolist is able to charge any price he wants for his goods-at least not if he aims at profit maximisation. Rather, to maximise profits, the monopolist needs to define his costs, analyse the market demand, and decide accordingly. In the classroom, this is typically illustrated graphically by establishing the profit-maximising quantity at the intersection of the marginal cost (MC) and marginal revenue (MR) curves, and finally determining the price from the demand function [24] .
However, as in real-world situations, the demand function is unknown to the students participating in the monopoly experiment. Consequently, in order to maximise profits, participants basically have two options. The one is to approach the profit-maximising and by trial and error, exploring various combinations of total revenue and total costs until they have established the combination that constitutes a global maximum. The other option is to access their knowledge of basic microeconomic principles to locate the demand function and apply the MC = MR approach. In fact, students who have not attended microeconomic classes or do not know how to operationalize it are likely to use a trial and error strategy [21] . Table 1 and Figure 1 demonstrate how students can estimate the profit-maximising combination using economic principles. Applying economic principles would theoretically enable a student to find the profit-maximising combination in week three of the classroom experiment. Students have complete information about the cost curve. However, to identify the profit-maximising combination by applying marginal principles they first need to estimate the prevailing demand function. To achieve this, participants must choose combinations of price and quantity, which lead to overproduction in the first two weeks, bringing them back to the band defining the demand frontier after the instructor has informed them how many of the units offered had been sold at their asking price.
Consider the following example depicted in Table 1 . Student A submits a price of = C350 and a quantity of = 5 in Period 1, which, given the restricted ranges of prices and quantity, is likely to lead to overproduction. At the beginning of the second period the student learns from the instructor that he was not able to sell all of his/her units offered at a price of = C350, but only sold = 4.17143 units. The student now knows one combination of price and quantity which lies on the demand function. In the second period, the student will again try to offer a quantity which leads to overproduction. At the end of the second period, students have two combinations of price and quantity with which they may calculate the linear demand function (note: students should be made aware that overproduction may lead to net losses in the experiment, as revenue only arises from units actually sold, while, assuming production in advance, costs are incurred for any unit offered!).
Having calculated the prevailing demand function, students may now determine the profit maximum by equating MC and MR. Figure 2 shows students' single-period profits over the course of the ten experimental periods. The figure reveals that while participants were theoretically able to find the profit-maximising combination of price and quantity (we therefore show the development of profits and not of quantities or prices in particular) within three weeks, none of the students taking part in the sample classroom experiment was able to actually reach the optimum by then. Figure 3 demonstrates the price-quantity combinations which were sold on the experimental market over the course of the ten game periods, adjusted for the prevailing demand, marginal costs, and marginal revenue curves.
Results from Sample Experiment.
By the end of the experiment in week ten, only one student (Student 5) had managed to achieve the calculated profit-maximum of C363.616. Six students were very close to the optimum in the last period (less than 1C from profitmaximum), three were fairly close the optimum (between 1C and 2C from profit-maximum), and the remaining eleven were still searching when the game ended. It might seem rather unusual to promote a classroom experiment in which more than half of the students were still searching for the solution at the end of the game. On the other hand, all but one student increased their profits over the course of the experiment, which indicates good learning effects. The fact that 11 of 20 still did not manage to get closer to the optimum might also be attributed to the duration of our experiment. In the original game developed by Nelson and Beil [21] , sixteen periods were played, whereas "the first student found the profit-maximizing and after about ten periods" [21] . In fact, this might also be the reason why no student applying trial and error had reached the calculative profit maximum by the time the game ended. Due to the fact that we use fractional prices and quantities, it is likely to take students longer to find the optimal combination by trial and error. Teachers using this design should therefore carefully consider how many periods to play. Even so, it should be mentioned that it is surprising that advanced Bachelor students who had all attended microeconomic courses before are obviously not very proficient in the microeconomic basics which would have enabled them to use economic principles to calculate the optimum. This observation underlines the assumption made in the introduction about the need for new teaching approaches-like this experiment-which should contribute to student understanding of basic theoretical concepts.
A detailed analysis of the results indicates that Student 5 was presumably the only one applying economic principles to reach the optimum. This conclusion was drawn as he was the only student who chose the correct profit-maximising pricequantity combination during the course of the experiment. Because we allowed for fractional prices and quantities, it was unlikely that participants would find this point without a prior calculation of profit-maximising values. All other students seem to have used trial and error, or at least were not able to calculate the correct profit-maximising combination of price and quantity. However, when asked about their strategy, nearly all students claimed that they had applied economic principles. Since, in several cases, this is not reflected in the data it seems likely that, besides those who were not able to properly calculate the optimum, several participants were not willing to admit that only after the game, had they realised that calculating the optimum from marginal principles would have been the theoretically optimal procedure.
Interestingly, while Student 5 managed to be the first to reach the optimum in week four, it took his fellow students significantly more time to (almost) do so. Only from week seven onwards did more students manage to get close to the optimum. While some who were obviously applying a trial and error strategy proceeded very systematically in trying new price-quantity combinations and thus raising their profits slightly each week, others acted less methodically. In fact, applying trial and error appeared to be a promising strategy for some participants. Besides leading some of these students very close to the calculated single-period profitmaximum, in terms of cumulative profits, two of them were even more successful than Student 5 who had applied marginal principles. Figure 4 displays the profits earned per week and student. We identified four different patterns of behaviour pursued during the experiment and allocated student performance accordingly. Students were classified mainly on the basis of their suggested price-quantity combinations, which were analysed in combination with their self-reported strategies. As already mentioned, in many cases the self-reporting of strategies was not completely consistent with the results. We still found the self-reporting of strategies by students to be very useful, as aligning their (often quite detailed) explanations with observed behaviour enabled us to at least partly evaluate the true motives behind their behaviour. Nonetheless, teachers are well advised to interpret selfreports with a degree of skepticism and carefully align them with students' real behaviour in the game. See Section 3.1 for a discussion of why we think that self-reports in our experiment often do not correspond with the results. Due to the high number of missing values, Students 21 and 22 were excluded from the classification in Figure 4 . While only Student 5 successfully applied the MC = MR approach, several proved to be systematic and fairly successful trial and error strategists. Furthermore, the performance of two students indicates a significant learning process during the experiment. However, five students acted completely unsystematically. As already noted, Student 5 applied basic economic principles to maximise his profits. In weeks one and three, he managed to submit price-quantity combinations which led to overproduction. This provided him with valuable information leading him back to the band defining the demand frontier. By calculating the prevailing demand function, he was able to reach the profit-maximum in week four by applying the MC = MR approach. However, he obviously had doubts about his methodology, which he also admitted when explaining his strategy at the end of the experiment, trying to figure out whether profits could be increased by small changes in price and quantity in weeks five and six. Once he had realised that this was not possible, he chose the profitmaximising combination of price and quantity until the last period.
Analysing the results in detail, it appears that two students had been through a significant learning process during the experiment. Given that both of these students managed to systematically improve their profits over the course of the experiment, they could also have been classified as systematic "trial and error strategists". Still, their self-reported strategy explanations reveal that these two students had been mistaken about an appropriate course of action at the beginning of the experiment and needed some periods to discover a more effective strategy. In order to make students aware of different motives underlying participants' behaviour and to demonstrate the learning effects which can be achieved with this experimental design, it might therefore be useful for teachers to separate these two categories, if results enable this. Both Student 3 and Student 6 somehow misunderstood at the beginning of the experiment, and needed a few periods to learn how profits could effectively be increased. Recapitulating from his feedback, Student 6 claimed to have planned to estimate the demand function from the bottom. This in fact reveals him as not having understood the underlying principles sufficiently. As already mentioned in Nelson and Beil [21] , the value of information on underproduction is low, simply defining "a point in the interior space below the demand function". Only after week four did he realise that his strategy was not effective. In rounds five and six, he therefore offered quantities which could not possibly be sold completely, providing him with information for calculating the prevailing demand function. However, while from week seven onwards he managed to get very close to the profitmaximum, a marginal increase in profits would have still been possible. This indicates that either the student was not able to calculate the correct values or that getting so close to the optimum must be attributed to a successful trial. On the other hand, Student 3 admitted that he had tried mark-up pricing in the first rounds of the game. Only after some weeks did he realise that profits could be increased far more when demand was taken into account.
Students who applied a systematic trial and error strategy typically started with a more or less successful guess in the first week of the experiment. Subsequently, they continued to increase their profits by trying new price-quantity combinations each week. While several students applied a very systematic search process which enabled them to get very close to the profit-maximum in the last rounds of the game, others who applied this pattern of behaviour were still searching in the last week (Student 14 serves as a perfect model for the observation that trial and error strategies might be a promising means of achieving high profits, as this student displayed the highest cumulative profit of all participants at the end of the experiment).
Five students were revealed as acting completely unsystematically during the game, which can also be read from the graph. They did not seem to follow a specific strategy, but rather to guess arbitrary combinations of price and quantity.
The results broadly illustrate the underlying theory; the monopolist is not able to sell all the units he wants to produce at any price. Rather, demand is a force to be reckoned with if the aim is to maximise profits. Given a sufficient number of periods, search strategies based on trial and error enable the monopolist to get very close to the optimum. However, it becomes apparent that applying economic principles is more efficient, enabling the monopolist to reach the profitmaximum after only a few periods. In fact, the experimental results demonstrate impressively that monopolists who are able to estimate the market demand correctly, have a profitmaking advantage. In real-world situations, however, monopolists may still have good reasons to prefer the trial and error approach, as it is costly and hazardous to experiment with large price changes [21] .
Instructions for Teachers
Procedures, Record
Keeping, and Incentives. In principle, the monopoly experiment is directed at undergraduate students from all disciplines who may or may not have attended a course in microeconomics. That is, understanding the application of the MC = MR approach is not a prerequisite for participating successfully in the game [21] . In order to use the experiment in the classroom, teachers first need to define both a cost as well as a demand function for the market and to estimate the profit-maximising combination of price and quantity. Choosing a constant, linear and decreasing demand function is the simplest way to proceed. However, teachers may also deviate from this approach. As demonstrated in the sample experiment, identical cost and demand functions for all participants can be used, which simplifies the analysis of results. However, students will eventually discover over the course of the experiment that they all face the same demand conditions. Nonetheless, this is not likely to become apparent until late in the game [21] . Furthermore, teachers may restrict the range of quantities and prices which can be offered. It is not necessary to have such restrictions, but this approach may accelerate the experimental procedure. It is advisable to come up with a specific product which students offer on the experimental market. Although it is not necessary to choose seven-league boots specifically, as in the sample experiment, trading a specific good will probably enable students to relate more effectively to the situation of the supplier.
In the first session, teachers can hand out written instructions to the students or present the underlying assumptions by other means. Sample instructions can be found in Appendix 1 (Supplementary Material available online at http://dx.doi.org/10.1155/2015/875301). Teachers are welcome to complete and duplicate these instructions for own use. To ensure that all students really understand these assumptions, participants should feel free to discuss any questions with their teacher before the experiment begins. This may in principle affect the results, depending on the nonverbal cues, but Bischoff and Frank [25] found almost no evidence that an instructor can-even inadvertently-induce certain behavioural patterns among the students.
Record keeping is most efficient when students submit their "Price Asked and Quantity Offered" combinations and receive their "Quantity Sold and Profit" feedback via an appropriate online system. However, this procedure could also be substituted by a "paper-and-pen method. " In any case, teachers should make sure that students receive their feedback individually to prevent them from realising that all students have identical demand conditions, as well as for privacy protection. The classroom experiment is designed to be conducted over several classroom sessions. While participants would theoretically be able to find the profitmaximising combination within three weeks, several rounds are necessary to demonstrate that a trial and error approach can also yield an optimum, especially when allowing for fractional prices and quantities. As shown in the sample results, to achieve learning effects for the majority of students, multiple periods need to be played.
After the last round of the experiment, teachers should ask participants to specify in a short questionnaire the strategy they had used during the experiment. The process may explain student behaviour during the game. Besides the strategy, other questions may be added, depending on the preferences and objectives of the instructor. The questionnaire used during the experiment may be found in Appendix 2. Original documents were in German and have been translated for the purposes of this paper. Note: Besides using a questionnaire to let students evaluate the experiment, Economics Research International academic teachers may use the results of the classroom experiment to conduct their own research on underlying correlations. e.g., control questions on basic microeconomic principles might expose correlations between a fundamental knowledge of economics and success in the monopoly experiment. Furthermore, by using demographic variables, researchers may test for a gender effect in applying a trial and error strategy as opposed to economic principles as a means of approaching the profit-maximum. In experimental research, questionnaires are commonly used after the games have been played. The reason is to prevent introducing an experimenter bias, with some participants reacting to the intended goal of an experiment [26, 27] . Since minimizing such bias is one of the fundamental objectives of experiments, and since this would probably have unintended learning effects, this standard sequence was also adhered to during the sample experiment. However, this procedure may still introduce a postexperimental bias if subjects adjust their responses to the questionnaire, depending on how they acted in the preceding experiment. As demonstrated, by comparing feedback on the applied strategies with actual behaviour in the sample experiment, it can be assumed that some students in fact succumbed to this post-experimental bias, concealing their actual strategy to please the instructor.
To motivate students to take part in the experiment and to make sufficient efforts to maximise monopolistic profits, teachers are advised to formulate positive incentives for participants. One possibility is to convert profits from the game into bonus grade points for the course. During the sample classroom experiment, students were able to gain bonus grade points on the basis of three criteria, namely, accumulated profit after the last experimental period, achieved single-period profit in the last week, and strategy applied during the experiment. However, including feedback on the strategy in the conversion to bonus grade points might have had an unfavourable effect in the sample experiment through inducing postexperimental bias. Some students were probably afraid of failing to achieve bonus grade points, if they admitted having applied a trial and error strategy instead of using marginal principles to calculate the profitmaximum. Consequently, several students tried to invent rational explanations for their (irrational) behaviour after they had realised that applying economic principles would have been the most favourable strategy. Given the underlying assumptions of the classroom experiment, overproduction may in fact lead to net losses, if gross revenues do not exceed costs [21] . In view of the potential for incurring losses, teachers who convert earnings into bonus grade points are advised to make sure that no student could be disadvantaged by taking part in the classroom experiment and thus always provide students with a positive incentive to play the game. As demonstrated by Nelson and Beil [21] , teachers may, for example, set up a line-of-credit to cover possible losses.
About one hour is needed to give the instructions for the experiment. During the experiment teachers may calculate the results after each round and make them available to the students. Using our Excel sheet, this can be done quite quickly (five to ten minutes after each round). In the end, two more hours are needed to present and discuss the results and the best strategy and do the evaluation. Finally, teachers may need ten to twenty minutes to analyse the evaluation and determine the bonus points.
Postexperimental Discussion and Possible Extensions.
To maximise learning effects, teachers should in any case conduct a postexperimental discussion after the experiment. By producing different forms of graphs, teachers can effectively depict the results to the students. As done in the sample results, different patterns of behaviour may be demonstrated to the students by showing the results of individual participants over time. Teachers should discuss with their students the fact that two different strategies may lead to the profitmaximum, ideally presenting the results of two students, each of which used one of the two alternative approaches.
Furthermore, students should be made aware of how the results of the classroom experiment illustrate the underlying theory. In this regard, teachers may also discuss theoretical aspects, to refresh the students' knowledge of basic microeconomic principles.
Teachers can use the postexperimental discussion to point out that some of the real-world conditions did not operate in the experiment. In particular, the static nature of the model needs to be taken into consideration. That is demand and cost functions are held constant over the course of the experiment, indicating that production decisions at no time affect demand and cost conditions. However, in the real world, a more dynamic environment needs to be assumed, which also has implications for the optimal pricing strategy of the monopolist [28] .
To adapt the classroom experiment to the specific topic of a course or to apply the classroom experiment in more advanced classes, several types of extension are possible. As proposed by Nelson and Beil [21] , an interesting extension might be to compare the results of the monopoly experiment with those of a competitive market experiment. For this purpose, teachers may tell their students subsequently to the monopoly experiment that the existing (regional) monopolies will now be centralized to form a competitive market. Students may then continue submitting their pricequantity combinations. However, they will soon become aware that they will not be able to achieve the same high prices as before and that profits will decrease. By analysing the differences between from the monopoly and the competition experiment teachers may be able to depict the welfare effects of monopolies to their students. In order to extend the existing experiment appropriately, instructors need to adapt the market demand curve to the new assumptions. Specifically, individual demand curves need to be vertically aggregated to a common market demand curve. Cost functions may remain the same in the extended experiment.
A second possible extension is to demonstrate to students the impact of price agreements on market prices and profits. For this purpose teachers may ask some of the participants to form a group and develop a collective strategy. Theoretically, this cartel group should be able to influence the market and generate cartel profits. The cartel case may then be compared to those from the monopoly experiment and/or the competition experiment. As demonstrated by Nelson and Beil [19] , interesting results may also be obtained by forming oligopolies in the classroom.
Teachers may also be interested in measuring students' improvements over the course of the experiment. To achieve this they may use a set of questions testing basic microeconomic knowledge before and after the classroom experiment and compare the results.
Conclusion
For most teachers, conducting an experiment during class constitutes a dramatic departure from conventional introductory economic classes. In fact, this can be considered both as an argument in favour as well as against using experiments in the classroom. Through providing a welcome change from typical ivory tower teaching, students are likely to enjoy and remember experiments and the associated classroom sessions [12] . However, the converse of the same argument is that preparing and evaluating classroom experiments is likely to require more effort from the instructor than would be the case for normal teaching. Even so, educators have long recognized that classroom experiments may deeply impact on student understanding of theoretical concepts. Instead of the rather passive role which they typically play in the classroom they are actively involved in the learning process [13, 29] . Many students are likely to have had only limited experience making economic decisions, especially supplyside, and this can be amended by simple means, through classroom experiments [12] .
The monopoly experiment described in this paper has been designed to demonstrate to undergraduate students pricing strategies available to the monopolist. In fact, feedback provided by the students who took part in the sample experiment indicated that learning objectives could be achieved effectively with the help of the teaching tool. Students acknowledged that after the game they had a greater understanding of the theoretical microeconomic principles of monopolies. Several participants furthermore indicated that they now realised that, even being aware of the underlying economic principles, monopolists in the real world may not be able to apply them so simply, as they do not have full information about demand conditions. The experiment is also designed to demonstrate the constraints of economic models. In real-world situations, the monopolist is typically unaware of his demand function. By literally being placed in the economic environment in question, students experience first-hand how sensitively pricing strategies of the monopolist react to information on consumer demand [30] . In short, uncertainty affects economic decisions. Looking beyond the world of theoretical models and assumptions and at the real world in which one is often not able to predict (firm) behaviour in a realistic manner, the monopoly experiment not only enhances student understanding of theoretical microeconomic concepts, but also encourages them to critically challenge what they experience (attempts to empirically and analytically analyse monopoly behaviour under uncertainty have, amongst others, been made by Chong and Cheng [31] , Meyer [32] , Appelbaum and Lim [33] , and Nocke and Peitz [34] ). This paper incorporates some significant changes in comparison to Nelson and Beil [21] so that the new article fulfills the predefined aims of the experiments to a greater extent. This is achieved by (i) effectively testing and teaching knowledge without alienating the students, (ii) reducing the time necessary to conduct the teaching-method in class, (iii) motivating students to engage seriously in the experiment and search for ways to find the optimum, (iv) providing detailed aspects of student-behaviour, and (v) allowing researchers as well as instructors to draw more precise and reliable conclusions from the data.
